A new animal model for molecular biological analysis of the implant-tissue interface: spatial expression of type XII collagen mRNA around a titanium oral implant.
The objective of this study was to develop an animal model to investigate the molecular biological healing events at the tissue-implant surface occurring in the alveolar bone. Newly designed mini-titanium implants (2mm in length and 1 mm in diameter) were placed in the maxilla of retired-breeder male Sprague-Dawley rats. The implants were placed in freshly drilled holes in the maxillary bone, or in an area close to the roots of the maxillary first molar. The healing phase in each group was studied histologically at 28 days and at 56 days by means of non-decalcified polymethylmethacrylate-embedded sections and decalcified paraffin-embedded sections. Initial osseointegration was observed at 28 days, with mature osseointegration seen at 56 days. Specimens with implants placed immediately adjacent to the root showed fibrous healing at the implant-tissue surface. As a pilot study, the expression of type XII collagen, a molecular marker specific to the mature periodontal ligament (PDL), was studied by in situ hybridization. There was an absence of type XII expression close to the implant surface, whereas there was a zone of type XII collagen expression closest to the bony wall. Our preliminary results indicated a significant molecular variation in the fibrous-implant interface. This model will be useful in studies of the wound-healing patterns of the extracellular matrix around oral implants specifically relevant to alveolar bone osseointegration and potential formation of PDL.